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Abstract of JP1 0221 855 

PROBLEM TO BE SOLVED: To provide the reflection preventive film material composition and the method for 
forming the method for forming the resist pattem high in reflection preventive effect and free from occurrence of 
inter-mixing with the photoresist layer and diffusion of any of Its components into the photoresist layer during dry 
etching and higher in dry etching speed than the photoresist and capable of forming precisely depicting a fine image 
on a prescribed substrate. SOLUTION: This reflection preventive film material composition contains a polymer 
compound comprising vinylalcohol units as repeating structural units, in the main chain, each one of the alcohol 
parts linking to chromophores each having a molar absorption coefficient of >=1 0,000 in one of 365. 248, and 
193nm wavelength lights. 
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* NOTICES * 

JPO and NCIPI cure not responsible for any 
damages caused by the use of this tramslation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1] The antireflection film ingredient constituent characterized by containing the high molecular 
compound which has the structure which the KUROMO forehand whose molar extinction coefficient to 
the wavelength light of the 365nm, 248nm, or the 193nm is 10,000 or more connected with this a part of 
alcoholic section [ at least ] of the high molecular compound which repeats vinyl alcohol and is included 
as a structural unit in a principal chain. 

[Claim 2] The repeat structiu-al unit which has the structure which said KUROMO forehand connected is 
ttie following general formula (I). Or antireflection fihn ingredient constituent according to claim 1 
characterized by being the structure shown by either of the (n(s)). 
General formula (I) [Formula 1] 



(Rl expresses a hydrogen atom or a methyl group among a formula.) X expresses a divalent connection 
radical. P expresses the ring radical of 6-14 carbon numbers of ** (n+l), or the hetero ring radical of 5 - 
14 member. Y expresses the organic radical of 1-20 carbon numbers, a fluorine atom, a chlorine atom, a 
bromine atom, an iodine atom, a nitro group, a cyano group, or hydroxyl. n expresses the integer of 0-3, 
and when n is 2 or 3, even if Y is the same, it may differ. 

[Claim 3] The resist pattem formation approach characterized by using an antireflection-fihn ingredient 
constituent according to claim 1 or 2. 



[Translation done.] 



CLAIMS 



[Claim(s)] 





General formula (H) 
[Formula 2] 

Rl 
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JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resist pattern forming method for having used this 
antireflection-fihn ingredient constituent for the antireflection-fihn ingredient constituent effective in 
reduction of the adverse effect by the echo from a substrate substrate, and the list in the Uthography 
process which uses various radiations. 
[0002] 

[Description of the Prior Art] A photoresist is applied to the thickness of 0.5-2 micrometers by the spin 
applying method or the roller-coating cloth method on substrates, such as a semi-conductor wafer, glass, 
a ceramic, or a metal. Then, it heats and dries and a circuit pattern etc. can be bumed with radiations, 
such as ultraviolet rays, through an exposure mask, after giving BEKU after exposure as occasion 
demands, negatives are developed, and an image is formed. By furthermore etching this image as a 
mask, the shape of a pattern is processible on a substrate. There are manufacture of the circuit boards, 
such as semi-conductor production processes, such as IC, liquid crystal, and a thermal head, other 
photofabrication processes, etc. in a typical applicable field. 

[0003] In micro processing of the semi-conductor using a photoresist, prevention of the light reflex from 
a substrate side is becoming an important problem with detailed-izing of a dimension. Although the 
photoresist containing an extinction agent had been conventionally used for this object, there was a 
trouble of spoiling resolution. Then, the method of preparing an antireflection fihn (Bottom Anti- 
Reflective Coating, BARC) between a photoresist and a substrate has come to be examined widely. As 
antireflection fihn, inorganic membrane types, such as titanium, a titanium dioxide, titanium nitride, 
chromic oxide, carbon, and alpha-silicon, and the organic membrane type which consists of an 
extmction agent and a polymer ingredient are known. To the former needing a facility of a vacuum 
evaporator, a CVD system, a sputtering system, etc. for fihn formation, the latter is made advantageous 
at the point which does not need a special facility, and much examination is performed. For example, the 
condensation product of a diphenylamine derivative given in JP,7-6961 1,B, and formaldehyde 
denaturation melamine resin. The thing, the maleic-anhydride copolymer given in U.S. Pat. No. 
5294680, and the reactant of a diamine mold extinction agent which consist of alkaline soluble resin and 
an extinction agent. The thing containing a resin binder given in JP,6-1 18631,A, and a methylol 
melamine system heat cross linking agent. The acryUc resin mold antireflection fihn which has a 
carboxyUc-acid radical, an epoxy group, and an extinction radical given m JP,6-1 18656,A m the same 
intramolecular. What consists of a methylol melamine given in JP,8-871 15,A and a benzophenone 
system extinction agent, the thing which added the low-molecular extinction agent to polyvinyl alcohol 
resin given in JP,8-179509,A are mentioned. 

[0004] As physical properties desired as a charge of organic system antireflection fihn lumber, it has a 
big absorbance to a radiation. There is no low-molecular diffusion object to the inside [ ingredient / 
antireflection-fihn ] of the photoresist layer of finishing at the time of insoluble (INTAMIKISHINGU 
with a photoresist layer should not happen) to a photoresist solvent, spreading, or stoving. Compared 
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with a photoresist, it may have a big dry etching rate, and they are indicated by for example, Proc.SPEE, 
Vol.2195, and 225-229 (1994). 

[0005] However, a compoxmd given [ above-mentioned ] in a patent specification does not fill these the 
demands of all, and the amelioration was desired. An antireflection film ingredient which can etch 
sufficiently quickly as compared with a photoresist about that INTAMDQSHINGU does not happen 
especially at the time of photoresist spreading and a dry etching rate, namely, etch selectivity tends to 
take was desired. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is offering the 
antireflection-film ingredient constituent and the resist pattem formation approach the resist pattem 
which the light reflex prevention effectivenesses is high, and INTAMIKISHINGU (interface mixing) 
with a photoresist layer does not happen, but there is no diffusion object to the inside of a photoresist 
layer at the time of stoving, has a big dry etching rate compared with a photoresist, and was fiirther 
excellent in resolving power and a thickness dependency being obtained. 
[0007] 

[Means for Solving the Problem] That is, the object of this invention is attained by the following 
configuration. 

(1) The antireflection fibn ingredient constituent characterized by containing the polymeric materials 
which have the structure which the KUROMO forehand whose molar extinction coefficient to the 
wavelength Ught of the 365nm, 248nm, or the 193nm is 10,000 or more connected with this a part of 
alcoholic section [ at least ] of the high molecular compound which repeats vinyl alcohol and is included 
as a structural unit in a principal chain. 

[0008] (2) The repeat structural unit which has the structure which said KUROMO forehand connected 
is the following general formula (I). Or antireflection film mgredient constituent given in the above (1) 
characterized by being the structure shown by either of the (n(s)). 
[0009] General formula (I) [Formula 3] 



[001 1] (Rl expresses a hydrogen atom or a methyl group among a formula.) X expresses a divalent 
connection radical. P expresses the ring radical of 6-14 carbon numbers of** (n+1), or the hetero ring 
radical of 5 - 14 member. Y expresses the organic radical of 1-20 carbon numbers, a fluorine atom, a 
chlorine atom, a bromine atom, an iodine atom, a nitro group, a cyano group, or hydroxyl n expresses 
the integer of 0-3, and when n is 2 or 3, even if Y is the same, it may differ. 

(3) The resist pattem formation approach characterized by using the above (1) or an antireflection-fihn 

ingredient constituent given in (2). 

[0012] 

[Embodiment of the Invention] In this invention, a KUROMO forehand means the thing of an atomic 
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group which has the capacity which absorbs Hght. As this KUROMO forehand compound, the molar 
extinction coefficient in either of the wavelength light (365nm used as the light source of a photoresist, 
248nm, or 193mn) has 40,000 or more values more preferably 20,000 or more 10,000 or more. Here, a 
molar extinction coefficient is a molar extinction coefficient of the KUROMO forehand compound 
before connecting with resin, can measure the absorbance of the solution which melted the KUROMO 
forehand compound before connecting with the resin, and can calculate it according to the principle of 
Beer. 

[0013] It is desirable that it is the atomic group which makes pi electron conjugated system containing a 
ring or a hetero ring mother-nucleus structure as KUROMO forehand structure. 
[0014] If it is the high molecular compound which repeats vinyl alcohol and is included as a structural 
imit in a principal chain as parent resin with which KUROMO forehand structure is connected, any will 
be sufficient and a polyvinyl alcohol polymer or a polyvinyl alcohol copolymer will be mentioned. 
[0015] Although any are sufficient as it as long as the radical which connects the principal chain and 
KUROMO forehand of parent resin is a divalent connection radical, its connection radical which 
includes ester, a sulfonate, the ether, alkylene, and phenylene structure, for example is fundamentally 
desirable on composition. 

[0016] The repeat structural unit which has the structure which KURONO forehand structure connected 
is the above-mentioned general formula (I). Or it is desirable that it is the structure shown by (H). The 
inside of the above-mentioned formula, and Rl A hydrogen atom or a methyl group is expressed. X 
expresses a divalent connection radical. Specifically, single bond, a -0-radical, a -COO-radical, a -CO- 
radical, a -S02-radical, a -CONH-radical, an alkylene group, an arylene radical, an aralkylene group, 
etc. are mentioned as X. Each of alkylene groups, arylene radicals, and aralkylene groups may have the 
substituent. X may chain-form an atomic group further by making into one or more and the above- 
mentioned connection radical the alkenylene group, -C02-radical, or -CONH-radical which may have 
the substituent fiirther, and may form the connection radical divalent by this. 
[0017] As an alkylene group which may have the substituent, the straight chain alkylene chain of the 
carbon numbers 1-20 which may have the substituent, the branching alkylene chain of the carbon 
numbers 1-20 which may have tiie substituent, the alkylene chain of the carbon numbers 1-20 which 
may have annular alkylene structure in the middle, etc. are mentioned, the account of a top ~ as fiirther 
substituent, they are the alkyl group of carbon numbers 1-10, -OH, -0R4, -SR4, -NR five R6, and a 
halogen radical preferably. Moreover, these alkylene groups may have -C02-, -CONH-, -0-, -CO-, and 
one or more -S02 - on the way. 

[0018] As an arylene radical which may have the substituent a substituent (desirable ~ the alkyl group 
of carbon numbers 1-10, -OH, and -0R4 -) - The arylene radical (you may have -C02-, -CONH-, -0-, - 
CO-, and one or more -S02 - on the way) of the carbon numbers 6-14 which may have SR4, -NR five 
R6, and a halogen radical etc. is mentioned. 

[0019] As an aralkylene group which may have the substituent a substituent (desirable - the alkyl group 
of carbon numbers 1-10, -OH, and -0R4 -) - The aralkylene group (you may have -C02-, -CONH-, -O- 
, -CO-, and one or more -S02 - on the way) of the carbon numbers 7-15 which may have SR4, -NR five 
R6, and a halogen radical etc. is mentioned. Single bond or a carbonyl group, a sulfonyl group, and the 
alkylene group of X of carbon numbers 1-6 are still more desirable. 

[0020] P expresses the ring radical of 6-14 (n+ univalent) carbon numbers, or the hetero ring radical of 5 
- 14 member. The benzene ring, a naphthalene ring, an anthracene ring, and a phenanthrene ring are 
mentioned as the example of such a ring. The hetero ring of 5 which has oxygen, such as a thiophene 
ring, a fiiran ring, a pyrrole ring, an imidazoyl ring, an iso thiazoyl ring, a PIRAZOIRU ring, an iso 
OKISAZOIRU ring, the Indore ring, and an indazole ring, nitrogen, and a sulfiir atom in endocyclic - 14 
members is mentioned as the example of a hetero ring. Like a thiophene ring especially, the hetero ring 
which contains a sulfiir atom as a hetero atom is [ a property which raises a fihn refi-active index ] and is 
desirable. As P, a naphthalene ring, an anthracene ring, and a phenanthrene ring are desirable. 
[0021] the substituent combined with the ring radical or hetero ring radical which showed Y by P - it is 
- the organic radical of carbon numbers 1-20, a fluorine atom, a chlorine atom, and SHUU - base - an 
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atom, an iodine atom, a nitro group, a cyano group, or hydroxyl is expressed. As an organic radical, they 
are an alkyl group, an alkoxy group (-0R4), an alkenyl radical, a thio alkyl group (-SR4), an acyl group, 
an acyloxy radical, an acyloxy carbonyl group, and -NR five R6. A radical, a morpholino radical, etc. 
can be mentioned. As Y, hydroxyl, an alkoxy group, a thio alkyl group, -NR five R6, and a morpholino 
radical are desirable also in it. 

[0022] R4 in an alkoxy group (-0R4) and a thio alkyl group (-SR4) A carbon number expresses the 
hydrocarbon group of 1-20. For example, a methyl group, an ethyl group, n-propyl group, i-propyl 
group, n-butyl, i-butyl, t-butyl, n-pentyl radical, n-hexyl group, a cyclohexyl radical, n-octyl radical, a 2- 
ethylhexyl radical, n-nonyl radical, n-decyl group, n-lauryl radical, and n-stearyl radical are desirable. 
Non-annular hydrocarbon-group [ of the carbon numbers 1-6, such as a methyl group, an ethyl group n- 
propyl group, i-propyl group n-butyl, i-butyl, t-butyl, n-pentyl radical, and n-hexyl group, ], 2- 
hydroxyethyl radical, allyl group, 2, 3-dichloro propyl group, 2, and 3-dibromopropyl radical is 
desirable also especially in it. These have the outstanding effectiveness of not reducing a dry etching 
rate. R4 It is R4 when more than one exist in a formula. It may not necessarily be altogether the same 
and two or more different things may be mixed. 

[0023] - NR five R6 R5 in a radical, and R6 A hydrogen atom and the hydrocarbon group of carbon 
nimibers 1-20 are expressed respectively. For example, a methyl group, an ethyl group, n-propyl group, 
i-propyl group, n-butyl, i-butyl, and t-butyl are desirable. R5 and R6 You may differ, even if 
respectively the same. (Y) n Inner n expresses the integer of 0-3, and when n is 2 or 3, even if Y is the 
same, it may differ. 10-99-mol% of the content in the high molecular compound of the repeat structural 
unit (repeat structural unit which can be preferably shown by either the formula (I) or (II)) which has the 
structure which said KUROMO forehand conceming this invention connected is desirable on the basis 
of all repeat units, and 15-90-mol % is 20-80-mol % more desirable still more preferably. 
[0024] Moreover, in this invention, the following cross-Unking radical content repeat units may be 
contained in a macromolecule chain in the above-mentioned high molecular compoimd. 
[0025] a general formula (HI) ~ [Formula 5] 



[0027] The inside of the above-mentioned formula (HI), and R2 A hydrogen atom, a methyl group, a 
chlorine atom, a bromine atom, and a cyano group are expressed, A is at the end. - It is CH2. An OH 
radical and -CH2 0R7 A radical or -CH2 0C0CH3 The organic functional group which has a radical is 
expressed. - CH2 OR? R7 in a radical A carbon number expresses the hydrocarbon group of 1 to 20. As 
an organic functional group expressed with A, it is -C0NHCH2 preferably. OH radical, - C0NHCH2 
0CH3 A radical and -CH2 0C0CH3 A radical and -C six H4 (OH) CH2 OH radical, - C six H4 (OH) 
CH2 0CH3 A radical or -CONHC(CH3)2CH2 C0CH3 The radical to which a radical and formaUn 
were made to react can be mentioned. The inside of the above-mentioned formula (IV), and R2 It is 
synonymous with the above and is the organic functional group which has an epoxy group at the end as 
B. When it introduces into an end, the example of a desirable epoxy group is shown below. 
[0028] 
[Formula 7] 
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[0026] General foraiula (IV) [Formula 6] 
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_0^CH;r-CI^H2 -COe-CHg-C^Hz 



— CQz-CH 2CH2-C07-CH2-C>^H 2 

[0029] As a content in the high molecular compound of the repeat unit shown by the above-mentioned 
general formula (HI) or (IV), 2 - 50-mol % is desirable to all repeat units, and it is 5 - 30-mol % more 
preferably. 

[0030] Although the high molecular compound concerning this invention includes having the structure 
which the KUROMO forehand connected as mentioned above (repeat structural unit preferably shown 
by the general formula (I) or the general formula (II)) etc., it may contain the following non-cross- 
linking monomers collectively. 

[0031] The following are mentioned as such a non-cross-linking monomer. For example, it is the 
compound which has addition polymerization nature unsaturated bonds, such as acrylic ester, 
methacrylic ester, acrylamides, methacrylamide, an allyl compound, vinyl ether, vinyl ester, styrene, and 
crotonic-acid ester. 

[0032] Specifically For example, acrylic ester, for example, alkyl (carbon atomic number of alkyl group 
has desirable thing of 1-10) acrylate for example, a methyl acrylate, an ethyl acrylate, and acrylic-acid 
propyl - Acrylic-acid t-butyl, acrylic-acid amyl, acrylic-acid cyclohexyl, Acrylic-acid ethylhexyl, 
acrylic-acid octyl, acrylic-acid-t-octyl, Chlorethyl acrylate, 2-hydroxyethyl acrylate 2, 2-dimethyl 
hydroxypropyl acrylate, 5-hydroxy pentyl acrylate, trimethylol propane monoacrylate, Pentaerythritol 
monoacrylate, benzyl acrylate, methoxybenzyl acrylate, Aryl acrylate (for example, phenyl acrylate, 
hydroxyphenyl acrylate, etc.), such as furfuryl acrylate and tetrahydrofurfuryl acrylate; 
[0033] methacrylic ester (for example, methyl methacrylate — ), for example, alkyl (carbon atomic 
number of alkyl group has desirable thing of 1-10.) methacrylate Ethyl methacrylate, propyl 
methacrylate, isopropyl methacrylate, t-butyl methacrylate, amyl methacrylate, hexyl methacrylate, 
Cyclohexyl methacrylate, benzyl methacrylate, KURORU benzyl methacrylate, Octyl methacrylate, 2- 
hydroxyethyl methacrylate, 4-hydroxy butyl methacrylate, 5-hydroxy pentyl methacrylate, 2, and 2- 
dimethyl-3-hydroxypropyl methacrylate, Trimethylol propane mono-methacrylate, pentaerythritol 
mono-methacrylate, Aryl methacrylate (for example, phenyl methacrylate, hydroxyphenyl methacrylate, 
cresyl methacrylate, naphthyl methacrylate, etc.), such as fiirfiiryl methacrylate and tetrahydrofurfuryl 
methacrylate; 

[0034] Acrylamides, for example, acrylamide, N-alkyl acrylamide, (As an alkyl group, there are the 
thing of the carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, a propyl group, 
butyl, t-butyl, a heptyl radical, an octyl radical, a cyclohexyl radical, benzyl, a hydroxyethyl radical, 
benzyl, etc.) N-aryl acrylamide (as an aryl group, tiiere are a phenyl group, a tolyl group, a nitrophenyl 
group, a naphthyl group, a cyanophenyl radical, a hydroxyphenyl radical, a carboxyphenyl radical, etc.) 
N and N-dialkyl acrylamide (as an alkyl group, the carbon atomic numbers 1-10) for example, there are 
a methyl group, an ethyl group, butyl, an isobutyl radical, an ethylhexyl radical, a cyclohexyl radical, 
etc. N and N-aryl acrylamide (there is a phenyl group etc. as an aryl group.) N-methyl-N-phenyl 
acrylamide, N-hydroxyethyl-N-methylacrylamide, N-2-acetamidoethyl-N-acetyl acrylamide, etc.; 
[0035] Methacrylamide, for example, metiiacrylamide, N-alkyl methacrylamide (as an alkyl group, the 
carbon atomic numbers 1-10) for example, there are a methyl group, an ethyl group, t-butyl, an 
ethylhexyl radical, a hydroxyethyl radical, a cyclohexyl radical, etc. N-aiyl methacrylamide (as an aryl 
group, there are a phenyl group, a hydroxyphenyl radical, a carboxyphenyl radical, etc.) N and N-dialkyl 
methacrylamide (there are an ethyl group, a propyl group, butyl, etc. as an alkyl group.) N and N-diaryl 
methacrylamide (there is a phenyl group etc. as an aryl group.), N-hydroxyethyl-N-methyl 
methacrylamide, N-methyl-N-phenyl methacrylamide, ;, such as N-ethyl-N-phenyl methacrylamide, - 
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an allyl compound (for example, an acetic-acid allyl compound for example, ally! ester Allyloxy 
ethanol, such as allyl caproate, a caprylic-acid allyl compound, a lauric-acid allyl compound, a palmitic- 
acid allyl compound, a stearin acid allyl compoimd, allyl benzoate, an acetoacetic-acid allyl compoxmd, 
and a lactic-acid allyl compound etc.; 

[0036] vinyl ether (for example, hexyl vinyl ether — ), for example, alkyl vinyl ether Octyl vinyl ether, 
DESHIRU vinyl ether, ethylhexyl vinyl ettier, Methoxy ethyl vinyl ether, ethoxyethyl vinyl etiier, 
KURORU ethyl vinyl ether. The 1 -methyl -2, 2-dimethyl propyl vinyl ether, 2-ethyl butyl vinyl ether, 
Hydroxyethyl vinyl ether, diethylene-glycol vinyl ether, Dimethylaminoethyl vinyl ether, diethylamino 
ethyl vinyl ether, Butylamino etiiyl vinyl ether, benzyl vinyl ether, tetrahydrofurfbryl vinyl ether, etc.. 
Vinyl aryl ether (for example, vinyl phenyl ether, the vinyl tolyl ether, vinyl KURORU phenyl ether, 
vinyl -2, 4-dichloro phenyl ether, the vinyl naphthyl ether, the vinyl anthranil ether, etc.); 
[0037] Vinyl ester, for example, vinyl butyrate, vinyl iso butyrate. Vinyl trimethyl acetate, vinyl diethyl 
acetate, vinyl BARETO, Vinyl caproate, vinyl KURORU acetate, vinyl dichloro acetate, Vinyl methoxy 
acetate, vinyl butoxy acetate, vinyl phenyl acetate. Vinyl acetoacetate, vinyl lactate, vinyl-beta-phenyl 
butyrate, vinyl cyclohexyl carboxylate, benzoic-acid vinyl, salicylic acid vinyl, Krol benzoic-acid vinyl, 
tetra-KURORU benzoic-acid vinyl, naphthoic-acid vinyl, etc.; 

[0038] styrene, for example, styrene, and alkyl styrene (for example, methyl styrene -) Dimethyl 
styrene, trimethyl styrene, ethyl styrene, diethyl styrene, Isopropyl styrene, butyl styrene, hexyl styrene, 
cyclohexyl styrene, DESHIRU styrene, benzyl styrene, KURORU methyl styrene, trifluormethyl 
styrene, alkoxy styrene (for example, methoxy styrene -), such as ethoxy methyl styrene and acetoxy 
methyl styrene halogen styrene (for example, KURORU styrene such as 4-methoxy-3-methyl 
styrene and dimethoxy styrene Dichloro styrene, TORIKURORU styrene, tetra-KURORU styrene, pen 
TAKURORU styrene, bromine styrene and a jib - ROM styrene, iodine styrene, and Fluor styrene - 
Tori Fluor styrene, 2-bromine-4-trifluormethyl styrene, hydroxystyrene (for example, 4-hydroxystyrene 
-), such as 4-Fluor-3-trifluormethyl styrene 3 -hydroxystyrene, 2-hydroxystyrene, 4-hydroxy-3-methyl 
styrene, 4-hydroxy - Carboxy styrene, such as 3, 5-dimethyl styrene, 4-hydroxy-3-methoxy styrene, and 
4-hydroxy-3-(2-hydroxybenzyl) styrene; 

[0039] Crotonic-acid ester (for example, dimethyl itaconate, itaconic-acid diethyl, dibutyl itaconate, 
etc.), for example, crotonic-acid alkyl (for example, crotonic-acid butyl, crotonic-acid hexyl, glycerol 
mono-crotonate, etc.); itaconic-acid dialkyls,; the dialkyl ester (for example, dimethyl MARERETO, 
dibutylfumarate, etc.) or monoalkyl ester of a maleic acid or boletic acid; 
[0040] There are an acrylic acid, a methacrylic acid, a crotonic acid, an itaconic acid, a maleic 
anhydride, maleimide, acrylonitrile, a methacrylonitrile, MAREIRO nitril, etc. In addition, a general 
formula (I) or (H) What is necessary is just the repeat imit shown and a copolymerizable addition 
polymerization nature unsaturated compoxmd. 

[0041] Furthermore, N-vinylcarbazole can also be used as a non-cross-linking monomer. N- 
vinylcarbazole has a high molar extinction coefficient to 248nm wavelength light. If this is 
copolymerized in a part of repeat unit in the principal chain of a high molecular compoimd, the 
reflection effect of 248nm wavelength hght may increase. 

[0042] As a content in the high molecular compound of other above-mentioned monomers, 50-98-mol 
% is desirable to all repeat units, and it is 70-95-mol % more preferably. 

[0043] In this invention, although it has the structure which the KUROMO forehand connected with a 
part of the hydroxyl [ at least ] of the repeat structural unit of the vinyl alcohol in a high molecular 
compound, it is that not all the hydroxyls in a high molecular compound have preferably the structure 
which the KUROMO forehand connected. That is, it is desirable to repeat vinyl alcohol and to contain 
as a structural unit in the high molecular compound in this invention. As a content of the vinyl alcohol in 
the high molecular compound, 3-30-mol % is desirable to all repeat units, and it is 5-10-mol % more 
preferably (as a repeat unit). 

[0044] although the molecular weight of the above-mentioned high molecular compound changes with 
the spreading solvent to be used, the solution viscosity demanded, the fihn configuration demanded ~ as 
a weighted mean - 1000-1 million - it is desirable, 2000-300000 are desirable still more desirable, and 
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it is 3000-200000. Since the KUROMO forehand has connected the above-mentioned high molecular 
compound concerning this invention with the side chain of a high molecular compoimd, even if it carries 
out stoving, the colored matter does not diffuse it in a photoresist layer, and it does not distort a resist 
pattem image. Since the KUROMO forehand has sufficient absorbancy index, the antireflection film 
containing it has the high reflected Ught prevention effectiveness, and the unexpected scattered 
reflection in a photoresist layer is prevented. When the high molecular compound which has the 
structure of the vinyl alcohol unit origin as at least one of the repeat unit of the is used for a mother- 
nucleus giant molecule, it has the advantage that a dry etching rate is very quick. If copolymerization of 
the non-cross-linking monomer is fiirthermore suitably carried out into a principal chain, the reflection 
factor of a dry etching rate or photoresist exposure lig^it can be tuned finely. 
[0045] The above-mentioned high molecular compound is good to compound, for example by the 
following approaches. That is, the mother-nucleus giant molecule which becomes with polyvinyl 
alcohol or a polyvinyl alcohol copolymer is compounded, and the chemical bond of the desired 
KUROMO forehand is carried out to the hydroxy group in the vinyl alcohol unit which forms a principal 
chain. The joining-together method by urethane-izing with the isocyanate compound containing 
esterification with the low-grade ester compoimd which specifically contains the acid halide compound 
or KUROMO forehand containing a KUROMO forehand, the acetalization with the aldehyde compound 
containing a KUROMO forehand, or a KUROMO forehand is mentioned. 

[0046] Polyvinyl alcohol or a polyvinyl alcohol copolymer can compound vinyl acetate etc. by carrying 
out a radical polymerization, anionic polymerization, cationic polymerization, etc. Various approaches, 
such as solution polymerization, a suspension polymerization, an emulsion polymerization, and a bulk 
polymerization, are possible for the gestah. Whenever [ saponification / of polyvinyl alcohol or a 
polyvinyl alcohol copolymer ] is 70 - 95% still still more preferably 50 to 97% still more preferably 30 
to 100% preferably. 

[0047] Although the example of the chain macromolecule compoimd of this invention is shown below, 
the content of this invention is not limited to these. 
[0048] 
[Formula 8] 
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[0051] the above-mentioned high molecular compound ~ the inside of the antireflection fihn ingredient 
constituent of this invention - usually - the inside of the solid content 100 weight section, and 50 - 98 
weight section - it is good to use it in the range of 70 - 95 weight section preferably. 
[0052] Such a reaction prevention fibn ingredient constituent is good to add a heat cross linking agent, 
an extinction agent, an adhesion assistant, a surfactant, etc. further, and to usually dissolve and use for 
an organic solvent etc. 

[0053] The antireflection-fihn ingredient constituent of this invention is good it to be desirable that it 
can harden after spreading, therefore to mix a heat cross linking agent in the semantics which prevents 
interface mixing (INTAMIKISHINGU) with the photoresist finished on the antireflection film. As a heat 
cross linking agent used with the above-mentioned high molecular compound, the following (A) or (B) 
can be mentioned. 
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(A) The phenolic compound, naphthol compound, or hydroxy anthracene compound [0054] permuted 
by at least one radical chosen from the melamine compound permuted by at least one substituent chosen 
from the methylol radical, the alkoxy methyl group, and the acyloxy methyl group, a guanamine 
compound, the glycoluryl compound, the urea (compound B) methylol radical, the alkoxy methyl group, 
or the acyloxy methyl group (A) In the case of a melamine compound, in the case of 2-6, a glycoluryl 
compound, a guanamine compound, and an urea compound, the number which the methylol radical 
contained in a component, the alkoxy methyl group, and the acyloxy methyl group have permuted is 2-4, 
but in the case of a melamine compound, in the case of 5-6, a glycoluryl compoimd, a guanamine 
compoxmd, and an urea compound, it is 3-4 preferably. 

[0055] Each of these methylol radical content compounds is obtained by making a melamine, 
glycoluryl, guanamine, or urea react with formalin under existence of basic catalysts, such as a sodium 
hydroxide, a potassium hydroxide, ammonia, and tetra-alkylammonixrai hydroxide. 
[0056] Moreover, an alkoxy methyl group content compound is obtained by heating a methylol radical 
content compound in alcohol under existence of acid catalysts, such as a hydrochloric acid, a sulfuric 
acid, a nitric acid, and methansulfonic acid. An acyloxy methyl group content compoxmd is obtained by 
carrying out mixed stirring of the methylol radical content compoimd with the bottom acyl chloride of 
basic catalyst existence. 

[0057] Hereafter, the example of a compound of having these above-mentioned substituents is given. 
The compound in which 1-5 of the methylol radical of the compound which 1-5 of the methylol radical 
of for example, a hexa methylol melamine, a hexamethoxy methyl melamine, and a hexa methylol 
melamine methoxymethyl-ized or its mixture, a hexamethoxy ethyl melamine, a hexa acyloxy methyl 
melamine, and a hexa methylol melamine carried out acyloxy methylation as a melamine compound, or 
its mixture is mentioned. The compound in which 1-3 methylol radicals of the compound which 1-3 
methylol radicals, for example, tetra-methylol guanamine, tetramethoxy methyl guanamine, and tetra- 
methylol guanamine, methoxymethyl-ized or its mixture, tetramethoxy ethyl guanamine, tetra-acyloxy 
methyl guanamine, and tetra-methylol guanamine carried out acyloxy methylation as a guanamine 
compound, or its mixture is mentioned. 

[0058] As a glycoluryl compound, the compound which 1-3 of the methylol radical of tetra-methylol 
glycoluryl, tetramethoxy methyl glycoluryl, and tetra-methylol glycoluryl methoxymethyl-ized, for 
example or its mixture, the compound in which 1-3 of the methylol radical of tetra-methylol glycoluryl 
carried out acyloxy methylation, or its mixture is mentioned. 

[0059] As an urea compoimd, the compoxmd which 1-3 methylol radicals, tetra-methylol xirea, 
tetramethoxy methyl urea, and tetra-methylol urea, methoxymethyl-ized, for example or its mixture, 
tetramethoxy ethyl xu-ea, etc. are mentioned. 

[0060] The content of the (A) component in the constituent for antireflection fihn ingredients of this 
invention is 5 - 30 % of the weight preferably two to 50% of the weight to total solids. 
[0061] Next, in the constituent for antireflection-fihn ingredients of this invention, like the case of the 
(A) component, the phenolic compoxmd, naphthol compound, or hydroxy anthracene compound 
permuted by at least one radical chosen from the methylol radical contained as a (B) component, the 
alkoxy methyl group, and the acyloxy methyl group raises the absorbance of an antireflection-fihn 
constituent fiirther while controlling INTAMIKISHINGU with a finishing photoresist according to heat 
bridge formation. 

[0062] (B) Even if there are few methylol radicals contained in a component, acyloxy methyl groups, or 
alkoxy methyl groups per molecxile, it is reqxiired for two pieces, and its compoxmd with which all of the 
2nd place of a phenol nature OH radical and the 4th place were permuted from a viewpoint of heat 
cross-Unking and preservation stability is desirable. Moreover, the 2nd place of an OH radical of a non- 
permuted thing is [ the naphthol compoxmd and hydroxy anthracene compoxmd xised as a frame ] 
desirable. Even if the 3rd place of the phenolic compound xised as a frame or the 5th place has not 
permuted, it may have the substituent. You may have the substituent, even if except has not permuted at 
least 2 of an OH radical in the naphthol compoxmd used as a frame. 

[0063] These methylol radical content compounds use for a raw material the phenol nature OH radical 
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content compound the 2nd place of a phenol nature OH radical or the 4th place of whose is a hydrogen 
atom, and are obtained by making this react with formalin under existence of basic catalysts, such as a 
sodium hydroxide, a potassium hydroxide, ammonia, and tetra-alkylammonixmi hydroxide. Moreover, 
an alkoxy methyl group content compound is obtained by heating the above-mentioned methylol radical 
content compoimd in alcohol under existence of acid catalysts, such as a hydrochloric acid, a sulfuric 
acid, a nitric acid, and methansulfonic acid. An acyloxy methyl group content compound is obtained by 
making the above-mentioned methylol radical content compound react with the bottom acyl chloride of 
basic catalyst existence. 

[0064] As a frame compoimd, the 2nd place of a phenol nature OH radical or the 4th place is used for 
bisphenols, such as a non-permuted phenolic compound, a naphthol, a hydroxy anthracene compound, 
for example, a phenol, o- m-, p-cresol, 2, 3-xylenol, 2, 5-xylenol, 3, 4-xylenol 3,5-xylenol and bisphenol 
A ] 4, and 4 -screw hydroxy biphenyl, TrisP-PA (Honshu Chemical Industry Co., Ltd. product), 
naphthol, dihydroxy naphthalene, 2, and 7-dihydroxy anthracene etc. 
[0065] As an example of a component, for example (B) A TORIMECHI roil phenol, the Tori 
(methoxymethyl) phenol, The compound which 1-2 methylol radicals of a TORIMECHI roll phenol 
methoxymethyl-ized, TORIMECHI roll-3-cresol, Tori (methoxymethyl)-3-cresol, The compoimd which 
1-2 methylol radicals of TORIMECHI roll-3-cresol methoxymethyl-ized, Dimethylol cresol, such as 2 
and 6-dimethylol-4-cresol, Tetra-methylol bisphenol - A, tetramethoxy methyl bisphenol - A, The 
compound which 1-3 methylol radicals of tetra-methylol bisphenol-A methoxymethyl-ized, The tetra- 
methylol -4, a 4*-screw hydroxy biphenyl, the tetramethoxy methyl -4, a 4'-screw hydroxy biphenyl, 
There are a compound, bis-hydroxymethyl naphthalene diol, etc. which 1-5 methylol radicals of the 
hexa methylol object of TrisP-PA, the hexamethoxy methyl object of TrisP-PA, and the hexa methylol 
object of TrisP-PA methoxymethyl-ized. As a hydroxy anthracene compound, 1, 6-dihydroxy methyl -2, 
7-dihydroxy anthracene, etc. are mentioned, for example. As an acyloxy methyl group content 
compound, a part or the compound which all carried out acyloxy methylation is mentioned, for example 
in the methylol radical of the above-mentioned methylol radical content compound. 
[0066] These desirable compounds are phenolic compounds by which a TORIMECHI roll phenol, bis- 
hydroxymethyl-p-cresol, tetra-methylol bisphenol A, the hexa methylol of TrisP-PA (Honshu Chemical 
Industry Co., Ltd. product), or those methylol radicals were permuted by both the alkoxy methyl group, 
and a methylol radical and an alkoxy methyl group. The content in the constituent of this invention of 
these (B) components is 5 - 30 % of the weight preferably two to 50% of the weight to soUd content. 
[0067] To the antireflection film ingredient constituent of this invention, it is possible to add the further 
extinction agent, an adhesion assistant, and a surfactant if needed. As an extinction agent added to the 
above-mentioned constituent, the extinction agent of marketing of a publication can be mentioned to 
"the technique and commercial scene" (CMC pubUcation) of industrial use coloring matter, and a color 
handbook (edited by Society of Synthetic Organic Chemistry, Japan). For example C. LDisperse Yellow 
1, 3, 4, 5, 7, 8, 13, 23, 31, 49, 50, 51, 54, 60, 64, 66, 68, 79, 82, 88, 90, 93,102,114 and 124, C.I.Disperse 
Orange 1, 5, 13, 25, 29, 30, 31, 44, 57, 72 and 73, and C.I.Disperse Red 1, 5, 7, 13, 17, 19, 43, 50, 54, 
58, 65, 72, 73, 88,1 17,137,143,199 and 210, C.I.Disperse Violet 43 and C.I.Disperse Blue96 and 
C.LFluorescent Brightening Agent 1 12,135 and 163, and C.LSolvent Orenge 2 and 45, C.I.Solvent Red 
1, 3, 8, 23, 24, 25, 27 and 49, C.LPigment Green 10, C.I.Pigment Brown The 2nd grade can be used 
suitably. An extinction agent is usually preferably blended at a rate below 30 weight sections below 50 
weight sections to the antireflection film ingredient constituent 100 weight section. 
[0068] An adhesion assistant raises the adhesion of a substrate, or a resist and an antireflection-fihn 
ingredient constituent, and is mainly added for the object for making it a resist not exfoliate especially in 
an etching process. As an example, trimethylchlorosilane, dimethyl vinyl chlorosilicane, 
Chlorosilicanes, such as methyl diphenyl chlorosilicane and chloro methyl dimethyl chlorosilicane 
Trimethyhnethoxysilane, dimethyl diethoxysilane, methyl dimethoxysilane, Alkoxysilane, such as a 
dimethyl vinyl ethoxy silane, diphenyldimethoxysilane, and phenyltriethoxysilane 
Hexamethyldisilazane, N, and N*-bis(trimethyl SHIRIN) urea, Silazanes, such as dimethyl trimethyl 
silylamine and a trimethylsilyl imidazole Vinyl trichlorosilane, gamma-chloropropyltrimetoxysilane, 
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Silanes, such as gaimna-aminopropyl triethoxysilane and gamma-glycidoxypropyltrimetoxysilane 
Benzotriazol, benzimidazole, indazole, an imidazole, A 2-mercapto benzimidazole 2-mercapto bends 
thiazole. Ureas, such as heterocycle-like compounds, such as 2-mercapto benzoxazole, urazole 
thiouracil, mercaptoimidazole, and mercaptopyrimidine, and 1 and l-dimethylurea, 1, and 3- 
dimethylurea, or a thiourea compound can be mentioned. These adhesion assistants are usually 
preferably blended at a rate of under 5 weight sections imder 10 weight sections to the antireflection film 
ingredient constituent 100 weight section. 

[0069] A surfactant can be blended with the antireflection film ingredient constituent of this invention in 
order to raise spreading nature, such as striae SHI YON, fiirther. As a surface active agent, for example 
The polyoxyethylene lauryl ether, Polyoxyethylene stearylether, the polyoxyethylene cetyl ether, 
Polyoxyethylene alkyl ether, such as tiie polyoxyethylene oleyl ether Polyoxyethylene alkyl aryl ether, 
such as the polyoxyethylene octyl phenol ether and the polyoxyethylene nonyl phenol ether 
Polyoxyethylene polyoxypropylene block copolymers Sorbitan monolaurate, sorbitan monopahnitate, 
sorbitan monostearate, Sorbitan fatty acid esters, such as sorbitan monooleate, sorbitan trioleate, and 
sorbitan tristearate Polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopahnitate, 
Polyoxyethylenesorbitan monostearate, polyoxyethylene sorbitan trioleate, The Nonion system 
surfactants, such as polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylene sorbitan 
tristearate, EFUTOTSUPU EF301, EF303, and EF352 (Made in formation [ New Akita ]), The megger 
fucks F171 and F173 (Dainippon Ink make), Fluorad FC430 and FC431 (Sumitomo 3M make), 
Fluorochemical surfactants, such as the Asahi guard AG710, Sir chlorofluocarbon S-382, and SCI 01, 
SC102, SC103, SC104, SC105, SC106 (Asahi Glass Co., Ltd. make), Organosiloxane polymer KP341 
(Shin-Etsu Chemical Co., Ltd. make), an acrylic-acid system or methacrylic-acid system (**) 
polymerization poly flow No.75, No.95 (product made from Kyoeisha Fats-and-oils Chemical industry), 
etc. can be mentioned. A fluorochemical surfactant and a silicon system surfactant are especially 
desirable among these surfactants. The loadings of these surfactants are usually below 1 weight section 
preferably below 2 weight sections per solid content 100 weight section in the constituent of this 
invention. 

[0070] You may add independenfly and these surfactants can also be added in some combination. The 
above antireflection fibn ingredient constituents are usually used, dissolving in the following organic 
solvents. As a solvent which dissolves the antireflection fibn ingredient constituent of this invention 
Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, Methyl-cellosolve acetate, 
ethylcellosolve acetate, the diethylene-glycol monomethyl ether, Diethylene glycol monoethyl ether, 
propylene glycol methyl ether acetate, Propylene glycol propyl ether acetate, toluene, a xylene, A 
mettiyl ethyl ketone, cyclopentanone, a cyclohexanone, 2-hydroxy ethyl propionate, 2-hydroxy-2-methyl 
ethyl propionate, ETOSHIKI ethyl acetate, Hydroxyacetic acid ethyl, 2-hydroxy-3 -methyl butanoic acid 
methyl, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, 3-ethoxy ethyl propionate, 3-ethoxy 
methyl propionate, methyl pyruvate, pyruvic-acid ethyl, ethyl acetate, butyl acetate, methyl lactate, ethyl 
lactate, etc. can be used. These organic solvents are independent or are used in two or more sorts of 
combination. Furthermore, retarder thinner, such as N-methyl formamide, N.N-dimethylformamide, N- 
methyl acetamide, N,N-dmiethylacetamide, N-methyl pyrrolidone, dimethyl sulfoxide, and benzyl ethyl 
ether, can be mixed and used. In these solvents, the propylene glycol methyl ether acetate from a 
viewpoint of safety, 3-ethoxy ethyl propionate, and ethyl lactate are desirable. 

[0071] The above-mentioned antireflection fihn ingredient constituent of this invention is usually used 
as follows. That is, it dissolves in an organic solvent like propionic-acid ethoxyethyl by about 10% of 
the weight of concentration, this is appUed by suitable approaches, such as a spinner and a coating 
machine, on substrates (example: transparence substrates, such as silicon / diacid-ized silicon leather 
a glass substrate, and an ITO substrate etc.) which are used for manufacture of a precision integrated 
circuit device, and an antireflection film is created. When copolymerization of the cross-Unking repeat 
unit is carried out into a principal chain, or a heat cross linking agent is mixed and heat cross-linking is 
given to the antireflection fihn ingredient constituent, the applied substrate is heated and an 
antireflection fihn is stiffened. As thickness, 0.01-3.0 micrometers is desirable. Moreover, whenever 
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[ stoving temperature / which is performed after spreading ] is 80-250 degrees C, and, as for heating 
time, for 1-120 minutes is desirable. Thus, a photoresist layer is applied on the obtained antireflection 
fihn, and a predetermined mask is let pass and exposed. If it considers as the exposure light source here, 
as the light source with a wavelength of 365nm, an ArF excimer laser etc. is mentioned to i line of 
mercury, and this appearance as the light source with a KrF excimer laser and a wavelength of 193nm as 
the Ught source with a wavelength of 248nm. Subsequently, it heat-treats if needed (exposure 
afterbaking PEBiPost Exposure Bake), and negatives are developed using a developer. Subsequently, a 
rinse is carried out, it dries and a photoresist pattem is obtained on a substrate. 
[0072] as the photoresist applied on the antireflection fihn in this invention — a negative and a positive 
type, although all can be used The positive resist which consists of novolak resin and a 1 and 2- 
naphthoquinonediazide sulfonate. The chemistry magnification mold resist which consists of a binder 
which has the radical which a photo-oxide generating agent and an acid decompose [ radical ] and raises 
an alkaU dissolution rate, Or the chemistry magnification mold resist which consists of a low molecular 
weight compound which an alkali fusibility binder, a photo-oxide generating agent, and an acid 
decompose [ low molecular weight compoimd ], and raises the alkali dissolution rate of a resist, Or there 
is a chemistry magnification mold resist which consists of a low molecular weight compound which the 
binder and acid which have the radical which a photo-oxide generating agent and an acid decompose 
[ radical ] and raises an alkali dissolution rate decompose [ low molecular weight compound ], and raises 
die alkali dissolution rate of a resist. For example, FHi[ by the Fuji hunt microelectronics company ]- 
620BC and ARCH-2 grade are mentioned. 

[0073] When the antireflection-film ingredient constituent of this invention is used, as a developer of a 

positive type photoresist constituent A sodium hydroxide, a potassium hydroxide, a sodium carbonate, a 
sodium silicate, Inorganic alkali, such as a meta-sodium silicate and aqueous ammonia, ethylamine, 
Secondary amines, such as primary amines, such as n propylamine, diethylamine, and a G n-PUCHIRU 
amine Tertiary amines, such as triethylamine and methyl diethylamine, dimethylethanolamine, The 
water solution of alkali, such as annular amines, such as quartemary ammonium salt, such as alcoholic 
amines, such as triethanolamine, tetramethylammonium hydroxide, tetraethylammonium hydroxide, and 
a choline, a pyrrole, and a piperidine, can be used. Furthermore, surfactants, such as alcohols, such as 
isopropyl alcohol, and the Nonion system, can also be used for the water solution of the above- 
mentioned alkali, carrying out suitable amount addition, the inside of these developers — desirable — 
quaternary ammonium salt ~ they are tetramethylammonium hydroxide and a choline still more 
preferably. 
[0074] 

[Example] Although the example of this invention is shown and the content of this invention is 
explained concretely hereafter, this invention is not limited to these. 

The high molecular compound shown by synthetic example 1 example (1) was compounded. After 
adding polyvinyl alcohol (whenever [ saponification ] 95%) lOOg to dioxane 1000ml, 9-anthra aldehyde 
(molar extinction coefficient epsilon= 9.6x104 and extinction wavelength of 248nm) 150g and 5g of p- 
toluenesulfonic-acid monohydrates were added. After making it react at 100 degrees C for 40 hours, 31. 
of distilled water was added and depositing resin was collected by ****. Methanol-water washed resin 3 
times. Yield was 80%. The content of the anthracene connection repeat structural unit searched for from 
UV absorption spectrum (dioxane solution) was 20%. When GPC analysis of the obtained polymer was 
performed, the weight average molecular weight by standard polystyrene conversion was 40000. 
[0075] The high molecular compoimd shown by synthetic example 2 example (2) was compounded. 
After adding polyvinyl alcohol (whenever [ saponification ] 95%) lOOg to dioxane 1000ml, 2-naphth 
aldehyde (epsilon 5.6x104, 248nm) 150g and 5g of p-toluenesulfonic-acid monohydrates were added. 
After making it react at 100 degrees C for 40 hours, 31. of distilled water was added and depositing resin 
was collected by ♦***. Methanol-water washed resin 3 times. Yield was 73%. The content of the 
naphthalene connection repeat structural xmit searched for fi-om UV absorption spectrum (dioxane 
solution) was 26%. When GPC analysis of the obtained polymer was performed, the weight average 
molecular weight by standard polystyrene conversion was 40000. 
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[0076] The high molecular compound shown by synthetic example 3 example (3) was compounded. 
After adding polyvinyl alcohol (whenever [ saponification ] 95%) lOOg to dioxane 1000ml, 190g 
(epsilon 5.9x104, 248nm) of chlorination-2-naphthoic acids was added. Dimethylamino pyridine 123g 
was added there. After making it react at 50 degrees C for 8 hours, 31. of distilled water was added and 
depositing resin was collected by ♦***. Methanol-water washed resin 3 times. Yield was 80%. The 
content of the naphthalene connection repeat structural unit searched for from UV absorption spectrum 
(dioxane solution) was 29%. When GPC analysis of the obtained polymer was performed, the weight 
average molecular weight by standard polystyrene conversion was 40000. 

[0077] After adding synthetic example 4 polyvinyl-alcohol (whenever [ saponification ] 95%) lOOg to 
dioxane 1000ml, 1-naphth aldehyde (epsilon 1.2x104, 248nm) 150g and 5g of p-toluenesulfonic-acid- 
monohydrates were added. After making it react at 100 degrees C for 40 hours, 31. of distilled water was 
added and depositing resin was collected by ****. Methanol-water washed resin 3 times. Yield was 
73%. The content of the naphthalene ring connection repeat structural unit searched for from UV 
absorption spcctram (dioxane solution) was 28%. Wlien GPC analysis of the obtained polymer was 
performed, the weight average molecular weight by standard polystyrene conversion was 40000. 
[0078] Example of comparison composition 19-hydroxymethyl anthracene (epsilon 9.8x104, 248nm) 
208g and triethylamine lOlg and hydroquinone Ig were dissolved in 11. of DMF. As reaction mixture 
solution temperature did not exceed 30 degrees C there, it trickled chlorination acryloyl 90g into it over 
2 hours. 21. of distilled water was added and the depositing rough crystals were collected by ****. The 
rough crystal was recrystallized with ethanol-water. Yield was 75%. After dissolving acrylic monomer 
7g and obtained methyl aery late 12g in DMF60g, reaction mixture was warmed at 65 degrees C, and 
nitrogen was simultaneously ****(ed) in reaction mixture for 30 minutes. It is V-65 (Wako Pure Chem 
product) as a polymerization initiator. 50mg was added 3 times every 2 hours, and the acrylic resin in 
which the methyl anthracene ring carried out ether Unkage was obtained. Reactants were collected as 
fine particles by reprecipitating in 11. of distilled water. When GPC analysis of the obtained polymer 
was performed, the weight average molecular weight by standard polystyrene conversion was 4000. 
[0079] After adding example of comparison composition 2 polyvinyl-alcohol (whenever 
[ saponification ] 95%) lOOg to dioxane 1000ml, benzaldehyde (epsilon 0.9x104, 248nm) 150g and 5g 
of p-toluenesulfonic-acid-monohydrates were added. After making it react at 100 degrees C for 40 
hours, 31. of distilled water was added and depositing resin was collected by ♦***. Methanol-water 
washed resin 3 times. Yield was 73%. The content of the benzene ring connection repeat structural imit 
searched for from UV absorption spectrum (dioxane solution) was 28%. When GPC analysis of the 
obtained polymer was performed, the weight average molecular weight by standard polystyrene 
conversion was 40000. 

[0080] [an example and the example of a comparison] ~ polymer lOg obtained in the synthetic examples 
1-3 and the examples 1-2 of comparison composition ~ it was alike, respectively, hexamethoxy methyl 
melamine 2g which is a cross linking agent was added, and the antireflection film ingredient constituent 
of this invention was prepared. Subsequently, after dissolving these in propionic-acid ethoxyethyl and 
considering as a solution 10% of the weight, it filtered using the microfilter made from Teflon of 0.10 
micrometers of apertures, and the antireflection film solution was prepared. These were applied on the 
silicon wafer using the spinner. On the vacuum adhesion type hot plate, it heats for 3 minutes, 170 
degrees C was stiffened, and the antireflection fihn was formed. The antireflection film was similarly 
formed from the compound of the example of comparison composition. The thickness of these 
antireflection fihns is 0.17 micrometers. Subsequently, it was immersed in the solvent, for example, 
gamma-butyrolactone, which uses this antireflection film for a resist, and propionic-acid ethoxyethyl, 
and checked that it was insoluble to that solvent. 

[0081] As exposure afterbaking, after applying ARCH-2 (FUJIHANTO Electronics Technology 
product) as a positive type photoresist for KrF excimer lasers on the obtained antireflection film and 
exposing using a cutback projection aligner (NSR[ by NIKON CORP. ]-2005i9C) (0.85 micrometers of 
thickness), after processing for 60 seconds at 1 10 degrees C, in 2.38% of tetramethylammonium 
hydroxide water solution, negatives were developed for 1 minute and it dried for 30 seconds. Thus, the 
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resist pattern on the obtained silicon wafer was observed with the scanning electron microscope, and 
marginal resolution and a thickness dependency were investigated. Moreover, the fibn absorbance of 
248nm and the dry etching rate were also evaluated. 

[0082] here - the absorbance of 248nm ~ a quartz plate top ~ an antireflection film ingredient 
constituent - spreading and stoving - carrying out - the hardening fibn - forming - it - Co., Ltd. ~ it 
measured by Shimadzu nature light photometer UV-240. Marginal resolving power means the marginal 
resolving power in the light exposure reproducing a 0.50-micrometer mask pattern in 0.85 micrometers 
of resist thickness. The difference in thickness evaluates the effect affect sensibility, and evaluated the 
thickness dependency by the ratio of the sensibility in 0.85 micrometers of resist thickness, and the 
sensibiHty in 0.87 micrometers of thickness. It is so desirable that a dependency is so low tiiat this value 
is close to 1.0. a dry etching rate - the product made firom Japanese Vacuum technology - CSE-1 110- 
CF4/02 It measured under conditions. 
[0083] 
[A table 1] 





2 4 8 nm 
(./um) 










8. 5 9 3 


0. 2 7 


0. 97 


7 4 5 




7.068 


0.2 7 


0. 97 


6 3 3 




7. 0 6 8 


0.2 7 


0.9 7 


6 0 8 




2. 8 4 9 


0. 28 


0.9 6 


6 1 3 


1 


8.287 


0. 2 7 


0. 97 


4 9 4 




2. 0 3 1 


0. 30 


0.9 5 


6 9 2 



[0084] The result of assessment was shown in a table 1. Thereby, the antireflection-fibn ingredient 
constituent of this invention has a high film absorbance, and is understood that the thickness dependency 
of the sensibility of the standing wave reason by the improvement in marginal resolution of a photoresist 
and the reflected light reduction fi*om a substrate is decreasing. Moreover, it turns out that the direction 
of this invention is dramatically excellent in a dry etching rate compared with the example 1 of a 
comparison which has the giant-molecule structure of an acrylic resin mold. 
[0085] 

[Effect of the Invention] By the antireflection-film ingredient constituent of this invention, and the resist 
pattern formation approach using it, the reflected Ught prevention effectiveness is high, and 
INTAMDCISHINGU with a photoresist layer does not happen, but, moreover, there is no diffusion 
object to the inside of a photoresist layer at the time of stoving, and it has a big dry etching rate 
compared with a photoresist, and excels also in image resolution, and a detailed image can be drawn on 
a predetermined substrate at a precision. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eiie 5/6/2006 



mB^mi^nff a p) 02) ^ §| !|f |^ ^ # ca) (ii)»«FtHH4iii«^ 

#W^10 -221855 

i^Vjima ^fifclO¥(1998)8^21B 



(51) Into.' 




F I 




G 0 3 F 7/11 


5 0 3 


GO 3F 


7/11 5 0 3 


C 0 9 D 5/00 




CO 9D 


5/00 M 


129/04 




129/04 Z 


G 0 3 F 7/004 


5 0 6 


GO 3F 


7/004 5 0 6 


HOIL 21/027 




HOIL 21/30 5 74 








*ai« mn^<D»3 ol (* 14 m 




mS¥9 -23884 


(TDtHISA 


000005201 










(22)tiieB 


3pJsK9^(1997)2^6H 




1*jS5;riiamEffiTfri*'?B2ioSift 








-A 








l»iqiMBBClls$BBq-;il^oo«» «±9 














(72)%^« 


WBB fit 








8?!B]m«ll^lSWBBirr;i|£IS400O««| $±9 














(74) 


«SF ¥ (^1.3i&) 



(54) [I8IB©«»] K»KfJk««»|i^RrR-n*fflV»fcVS?Xh/^3'->»*fe&« 



(57) mm 

<i:t-mc, 36 5nm. 2 4 8 nm^fcli 1 9 3 n 
1 0. 0 0 0W±T'fe-5i'a^r7;i-77b^^iKL/'c«ji^ 



(2) 



1 



<i:fe-SPJCx 36 5 nm, 2 4 8 n mtfcti 1 9 3 n 
1 0. 0 0 0JW±T'feS^P^:7:t7*^Mi^LfcSjg^ 

miomLmm^m\ tis-^^ (d ^tcn. (lo lo 

-ISS ( I ) 
Lit 11 

r 



-ISS (II) 



r 



CH 



20 



f@(7)^S^S$fc{i 5 ~ 1 4 M^'Nxa^SJiS^a 30 

a-^Rii?. - has, i/77a$ 

fcttfc Hn4^S/;l/»«rg-ro n « 0 ~ 3 <^)SS*g 

3 ] mim. 1 Xtt 2 k:f2lg®Si*KihM**i^ 

[0 0 0 1] 40 
[000 2] 

fliS*>L<{ia-^-^?paT'0. 5~2/im®M^*t 



1 0-2 2 1 8 5 5 



[0 0 0 3] 7* h i^i^:^ v^m\i^tz^mw<owimii 

Wi.<^f^\riKM^±.M (Bottom Anti-Reflective Coatin 

g. BARC) ^m.^i^ijfkii^ju<m\-^.n^i^o\^-fji 
S;!)^ae.nTi/^5o M^fi^jg^tcms^tfsg. cv 
9 6 1 itim<oz/yx=.}V7^ymm#t.t-)iJ^T)]^7' 

ia^^J*^e.*Sfe£^-^x *H#I^5 2 9 4 6 8 OlBK<0 

itpg^e- 1 1 8 6 3 iim(Dmm^uy^-i:^i-ti 
-/p^ ^ 5 y?^ii5gii^j;&#wr § feo. m^w- 6 - 1 
1 8 6 5 6mm<Dtiji:f^ym^tJ^t-^symt^^m^ 

8-8 7 1 1 5fB^©;<f-o-;l';><^5>i:'^^''/7x 
/y%Wmti^hfs.^%,<D^ ^^W8- 1 7 9 5 0 9fB 

[0 0 0 4] ^m^Km±mm^ntLrmiiti^^ 
y,th y mmc-^mx'^ 5 c i: a^wyy^v 
■^rz\tmm!m\zmm±MMV^is^^iM^<Dy^ v 

tmif^h *) . ^tlP) {i<?lJ^{fProc. SPIE. Vol. 2195. 225-2 
29(1994)ti: fefeic$nTV>;5o 
[0 0 0 5] b3b^L**^e.Bffm<D#I^WaB»fBIS<D{b^ 

A^ii^nTv^/co 'i'T'fe7;i- h vm.^m^^y'^ 

M L 7 h Ixi/'X h tcltil? LT+^ii < X -y ^ y ^*T' # 
5. iP^x>y^yyS5?J±*^i:D-^fV^SMB5±MtJi^ 

[0006] 



(3) 



^-=.^i/y^ (wsig-&) *^ec6-f. mmm^K. 

[0 00 7] 

— astc. 3 6 5 nm. 2 4 8 nm$fc(* 1 9 3 nmO^ 



[0 0 0 8] (2) mU^xi^ytTifmmLkm^ 

^^t^mmi.wit^m\ tk-^s? (d sfcti 20 
(11) (o\.^'fnti-^X'^s^n^mmx'h^ct^mntt 
s±t2 ( 1 ) \zws.<oKmitmmm.m^o 

[000 9] (I) 

[{1: 3] 

r 

30 

[0 0 10] -iSS (II) 
[fb4] 

[0 0 1 1] (^4>. r' {i7j<^^?$/-c:{i^^;l/»«: 

X{i2fiffiOa^S*«to Ptt (n+l) «COj^ 40 
^Sl6~l 4fi(D^SJSSS/c{i5~l 4ft(D^xa^ 
#iiS^«-ro Yt±, ^^&1~2 0{@(D^^S. 
^M?, i^J^?. MMW.'J'. 3'^mW-.=f: - has, 
'>7ySSfc{it; KD^^i^yl/S^S-Tc nao~3©S 
n;&<2S/-ct±3<Dl^. Yti|H|i;T-feoTfe 

(3) ±fe (1) x« (2) tfaetDsmihMt*;^ 

[0 0 12] 50 



i|tP»l¥ 1 0-2 2 1 8 5 5 
4 

t tTilffl^nS 3 6 5 n m, 2 4 8 n m. Xtt 1 9 3 

0. 0 0 0i:U;. if$t<ti2 0. OOOJi(±, ckOj!? 
SL/<{±4 0, 0 0 OJ-XJtOffl^WrSfeCDTfeSo 

7{b^£D^:;l/957fe«l![T'fet), ^(D^^flifcSIS-r^BU 

U B e e rtDSWJklti^oTtl-g-rsClfcA^-ptSo 
[0 0 13] ^'Dt7:j-7)B3g^LT{i. ^mm^fcli 

[0 0 14] ^nt7:i-7M3i*^5Ii^$n^S(*^flifc 
LTfi, ±^t^3^Ct^r.;^7;^3-;l/;grJ^^)5ILSJ§*fi 

t LT^tyiS^?{k^!i%T'fen«v^-rnT' <fc < , jJ? 

t: - ;l/7;b3-;l/M-&ftfeSv>tt'i? U t:::i;l/7;l/3-;l/ 
[0 0 15] «(*<SJIicO±iai:^D^7*7i;^S^f 

»*wtc«i2ffi(Dai^aT'^n{fv^-rnT't>j; 

;K 7;l'+Ui^. 7i^U>'Mjg*^Cy»gS*^^fiR± 

[0 0 16] ^p/7:i-7M3i*^ai^trc^ig^wrs 

ilS*?jib)gji*{SiA\ ±fB-^S (I) $fc{± (II) T 

•To xtLxmwm\at. m^^. -o-m. -coo 

-S. -CO-S. -SOz -a. -CONH-S, 7 
;1/4^1'>'S, 7U-b>S, 7^;l/+U>»^ifA^^lf 

e.n5o 7}V^\^ym. 7V-uym. T'yji^uym 

glS*^LTV^Tfe<tV^7;I/'ir^byS. -S 

$fc{i-coNH-«^-oi:i±i:. ±mmm&tth 
icmmLxm^m^i^^b. mxzmo^m^m^m^ 

[0 0 17] Hg5»^WUTv^T*,<ti/^7;i/+uyai: 

LT«. g^S*#LTl^Tfecl:V^i^S[l~2 0fl!>!l 

2 0<^^)-(i^7;i/+um ^(|'tc^*?7;U+uyS3g* 
W LTV^T J;V>^^S[ 1 ~ 2 0 t07;l'+ byil^A^^ 

Sci~i o<7)7;i/+;i/S, -OH. -OR* , -s 
r' , -nr' r' > /Noyyar-fe^o s/ccne© 

7)l'^Uymii. m^lC-C02 -CONH-, - 
0-, -co-, -SO. -?r-OliLhWUTl/^Tt,j: 

[0 0 18] e^M%^LTV^Tt>J;v>7U-uy»i: 
LTti, S^S (»S U< tt^^a 1 ~ 1 0©7;l/+;l/ 



(4) 

5 

-OH, -or' . -SR' , -NR' R' , 

ym (M^\^-coz -CONH-, -o-. -c 

[0 0 19] K^S%WL.Tl/^Tfei:l^7^;l/4^^yS 
i: LTfi, B^a b < (iJ^^S l ~ l 0<D7;l/+ 
-OH. -OR* . -SR' . -NR' r' , 

^pyft (^tt'JC-C02 -CONH-. -0-, 10 
-CO-, -SO: OJ.;(±fi-LTV^Tt><J:l/^) H 

i^^S 1 ~ 6 (D7;l/^ UyS^^MKjif $ L 

[0 0 2 0] Ptt, (n+ lis) O^^St6~l 4<i© 

^#^S$fc{i 5-14 flO^-f aTfS^S^&g-To ^ 

y;a-+-9-y^;b^, -fy\^-}m. -^y-^v-jmm. 
^^^^uy^. ryh'y-kym. yjit yT^uymtm 

[002 1] Ytt, PT'^Lfc^SJl»$fctt'\xa^ 

s^SKig^tTv^sgsiST. mm^ 1 - 2 o€)W« 

^hDS, v'7yS$/ct±b:KP+i/>'l/S^«-ro 
WffiSiiLTtt, 7;l'+;l/S. 7;l/n+i/S (-0 

R* ) , Tii'r-jim. ^t7)v^)m (-SR' ) . 

7v';l/S, 7>'D+i/S, 7>'a+>'*;l/;}?-;l/S, - 
NR' r' *;l/.tN'J/»^if>&W5iii:*^T'^ 

5^>i-7;U+;l/S, -NR' r' . ^^l/^'jySjbW 

[0 0 2 2] 7;l/3+i/« (-OR* ) Rt;?;t7;l/+ 
;l/S (-SR' ) 13(DR' {i^^f(*M~2 0<D^ft7j< 40 
^S^a-To ^J^tf, x^;l/S. n-yplf 

i-ypbf;i/a, n-7^;i/». i-T"^^;!'*, 
t-7-?-;l/S, n-'Of-yl/S, n-'N^iz/l/S. i/^ 

n-/— n— r-y^l/S, n 'J^I/S, n 
-;^T7'J;l/S3!)^»*Lv\ ^totfj-pt^K. 

x^;l/S, n-yPbf;l/S, i-ypkf;i/S, n- 

y^jvm. i-yi-)im. t-yf-^m. n-^y^^ji^ 

mm. 2-t KP:^ri/x^;l/S, 7U;I/S. 2, 3-i7 50 



!|t§8¥ 1 0-2 2 1 8 5 5 
6 

^PD:/pe;l/S, 2. 3->?7"a€^7^pe;bS*W$ 

[0 0 2 3] -NR' R° SfficDR' , R° {i#'J?7j<^ 

l\ R' . R' «=&>!?*5*i;T'J5oTfeS^oTV>Tt> 
J;V\ (Y) . *<Ontt0~3©Sa^r«U n*<2* 
fc«3<D^^. Y{i[llCT'fecTfeEoTV^Tfeci;V\ 

§^t?jIL^3i#fi (»$L.<f*iC (I) Sfcti (II) 

®v>-rn*^-p^-riii:<7)T'tsMit)jib:pji¥fi) ©iS 

X. 1 0~9 9*;1'%3{)W* t<. 1 5~9 Ot;l/%;!)^ 
J:»){(f*L<. MK$f$L<{i2 0~8 0^:;l/%t?fe 

-So 

[0 0 2 4] Sfc. *^B^tC:feV^T±i2ii^i-?{t^lC 
[0 0 2 5] -fia^ (III) 

[{k5] 



[0 0 2 6] (IV) 
[{b6] 



[0 0 2 7] ±fBS (Ill)ff. R' {iTk^l^?. 

M^M?, ^^7/8**^0 A a, *Sig 
tC-CHz OHSs -CHa or' S^^l/^ti-CHz 

ocochj s^^-r^w^wsgs^a-To -chz o 

r' SIJ^r' «]^fltSc*M*>6.2 0<D^{fc7|<^S*a 
•To ATaLrcW^-gsgS^^LTtt, »$L.<«-C0 
NHCHj 0H», -CONHCH: OCH3 -C 
Ha OCOCH3 a. -Ce H. (OH) CH2 OH 

-Cs H4 (OH) CHz OCHs $fc«-C 
ONHC (CH3 ) iCHz COCH3 Sfcd-s^l/VUy 
i:*SJS$-&/'cS«:W5«ii:;b^T't5o ±tS^ (IV) 
\i±.^i,tmm-Vh*). B i: bT{i5RigKx.i?^ 

[0 0 2 8] 
[ft?] 



(5) 1 0-2 2 1 8 5 5 

7 8 
-O— CHz— Cf^Hz —COg-CHg— CI^Hj 



— COs-CH2CH2-C02-CHz— CH— pHa 



[0 0 2 9] ±IB-I9S (Ill)Xtt (IV) T-?x^n«i^ 

L<{*5~3 0^;l/%-p365o 
[0 0 3 0] :^^BMicm^^^^it^mt. ±m(0^r> 

(I) Xa-S3^ (II) T-^^nSi!S^)iILS5g 
[00 3 1] C©J;9*#?g1gtt^:yv-i;LTaJ.;<T 
;l/75K^. 7VMt^^. \£-jV:c-f)im. \£-Jl 20 
[0 0 3 2] mwmiat. m(J7^'J;l'i?x7.x;l/ 

m^HTjv^jv iT)\^^jim(D^mm^mi i ~ i 

S?;<f-;K 7^U;l/ifxf-;K 7^^ 'J^l/KT'okT;!/. 7 
i'U/l/^t-r^;!/. 7^U;I/g?7~;K 7i'U;I/®-> 
^D'N+v/^k 7^U;l/^xf-;l/^4^i/;I/, 7^"J>'l'S 
^^'^^K 7^"J;P^- t -:t^f-;K i'D;i/xf-;U7 
^VU-h. 2-llHD:^^5/Xf-;I/7i"Jb-h2. 2 30 

- 1 H P + ->:/p tr;l'7 ^ U h . 5 - k K 

*/7^';l— ^y^S'xijxu h-;i'^:y7^u^ 

- h , ^>'S/-;l/7 «; U'- h . y h + v'--^>'>';l/7 ^ U 

U;P7»'J^-h*^) . 7'J-;l/7^^UIx-h (m 
tf7xX7l/7^"J U-h. k Fa+>'7xx;l/7^'U U 

[0 0 3 3] ^^f^U;l/g?xXx;l/S> mXiS7)l^Jl 

(7)v^)m(ommm^mi i ~ i o (Dt^mmt. l 4o 

) p<^^"J^-h (fiSJ^ff^^^l/^^f^'UU-h, 
x^;l/^^^Ul^-h, ype;M:?i"JU-h. -TV 
7'Pt;;M^f^Ub-h, t-:/^;l/;{;5f^UU-hx 
75;l/;<^^Ub-h. ^+->;I//^^U U-h. v-^^ 
P'N^^i/yl/^^^iJ U-h. •^>'v^;l/;><^^y l^-h. 

2-t KP+>'X^;l.;>{^f^"Jl.-h, 4-hKP 
^^OU-h. Z. 2->^;><^;l/-3-k: KP+i/^P 

tr;i/^^'^'ju-h, hy;><^p-;i/yp>'^yt/><^i so 



7;l/7U;l/^^^U b-h. xh5bKP7;l/7U 
;M^f^'Jb-h^^) . 7iJ-;l/^^^Ub-h (^J 
^«7x^;l/^^r^UU'-h. kKP4^'>7xx;M^? 

uu-h^H) ; 

[0 0 3 4] 7^';;P75 KM. 0lR{f7^';,'l'75 
N-7;l/+;l/7^U;l/7= b\ (7;l/^;l/»i: LT 

p:^^i/x^;I/S. ^yVi\/mts.Z1S^^^o ) . N-7y 
-;l'7^U;l/75 K (7U-;1/Si: LT{i0iR{f7xx 
hU^l^a. ^ho7xx;i/S, :>-7^;l/a. i/7 
y7xx;l/S, kKP+i:'7xx;l/S, *;l/:jC+S/7x 
~)Vmts.Eif'h^. ) . N, N-i/*7;I/:^^;t/7^U;l/7 

a K (7;i/+;ufi^ Lx^mmm.^'^ i ~ i oct©. 
fi^^tf^^;!/*. x^;i/a, 7'^;i/av 'ry7"5^;i'a. 

x^;l/'\^i/;l/S, ->^P'N+->;l/S*HA^fe5o ) x 
N. N-7'J-;l/7^y;l/75 K (7U-;l/SiiLT{i 

mtf7xX;l/a&^3b^^§„ ) , N-;^^;l,-K-7 

xx;l/7i?U;l/75 N-k Fp+->x^;1/-N-;>( 
^;l'7^U;b75 h\ N-2-7-t h7S Kx^;l/-N 
-7-t^;l/7^';>'l'7^ K^if ; 
[0 0 3 5] :^^^'))\y7^Ym. ^J^{f^^^U;l'7 
5K. N-7;l/+;l/;>{^f^'J;l/75 K (7;l/+;uai:U 
Tti^^I^^SSf 1 ~ 1 OcDfe<0. xf- 
/l/S. t-7'^;l/a. x^;l/'\4^i/;i/S> kFP+~>x 
'>^'P'N+S/;l/S*if*^fe5o ) , N-7U- 
^ ^ ;l/7 5 H (7 'J i: L Ttt 7 x xyPS, 
ti KP+i/7xx;l/S. i3}Vifs^i/y j.=.)Vm^JiEt!^h 
5. ) . N. N->?7;l/4^;M^'^'J;l'75 F (7;l/+ 

5o ) . N. N->'7U-;P^^f^U;I/75 F (7U- 
;l/«i:LT{i7xx;l/a;5:if;!,^^5o ) . N-kFP* 
>/xf-;l/- N - ^yl/^ ^ 'J ;V7 ^ F, N - 
N-7x:i;l/^^f^i;;l/75 F. N-x^;l/-N-7x 
--(l/y i"; ;l/7 5 F^: H ; 7 'J ;Hk^. COk. 7 'J 

)\^x.7.7-)vm. m?nmw^))\'. *7^p>iE7'j;i/, 

*7'U;l/if7U;K 7'i";yi?7'J^k /^;l'$$^:/S?7 
U;K 7.x7'J>'SE7U;k $m§^7U;k 7-trFif 
iE7U;k IL®7'J;b^^) , 7U;b:i-+v'x^y-;i. 



(6) 

9 

[0 0 3 6] tr:^;l/x—f;l/S, Cll^tf 7;l/+;l/e:i;l/ 

tfx;Vx-x;l/. ;>« h:^^i/xf-;l/trx;l/X-x;K xh 
+i/xf-;Vkr:i;Px— f-;k ^ a;l/Xf-;Hf xyl/X— x 
;K i-;^^;l/-2. 2 ->^;?<^;^yptr;^trx;l/x- 
f■;k 2 -x^;l/7^;Hf x^l/x— r;K liKP^^v'X 
f-;l/ex;l/x-x;l/, $^xf-Uyyy 3-;l/krx;l/X— 
v^><^;l/7^yxf-;bkrx;i'X— v'x^;!/ 
7^/x$^;l/t:x;l/X-x;K :/f-;l/75/x^;Hfx lO 
;l/X-x;K '<yi^;l/ex;l/x— f;K ■rh7tKP7 
;l/7';;btrx;l/x-x;l/ft^) , tfx;l/7U-;l/x-x 
(^J;ttf(fx;l/7xx;l/x-x;K ex;UhU;l/X- 
•r;K lfx;l/i'U>b7xx;bx— tfx;I/-2. 4 
->?^a;l/7xx;l/X-x;K lfx;l/:^7f-;l/X— r 
;K lfx;l/7yh^x;l/x-r;l/*if) : 
[0 0 3 7] trx;px7>r7l/^. t^J^tf ex;l/7'^W- 
ex;l/-rv:^^U-h, t£x;bhUyf^;l/7-bx- 
t*x;l/>''xf-;l'7-tT-h. If x;l//^b— Ifx 
/l/^fjT'PX-h, trx;U^a;l/7-{rx-h, trx;l/s;^ 20 
p;l/7-tr-h, tol/^ h4^>'7-trx- trx;l/7" 
h+'>7-lrx-h, ex;l/7xx;l/7-tx-h. ex;b 
7-bh7-bx-h. krx;l/5^x-h. ex;I/-/?-7 

§®lfx;K rh^i'P^P^JiSgEex;!/, •:>-7hx^ 
[0 0 3 8] T.'f-uym. P^f^xf-py, 7;i/^;i/X 

U;<^;l/7.f-py. x^;!/^^-^^. v^xf-zl/Xf-b 30 

y, -i'y:/'ptr;i/7.^by. yf-ji^x^i^y. ^^z/;]^ 
xf-py, >/^P'N4^v';l/7.f'U'y. f'i/;i/Xf-u>', 
^>'S/*;l/7.f-^X ^p;l/;<^;l/X^UX h'J7;l/;^- 
/l/^^yl/X^PX xh:^v';<f-;l/Xf-L'y. 7-trh^ 
i/ 7^^)17.^ lyyfiE) . 7;L'3+>'Xf-L/y (C«J^{f 
^th+e/X^l^y. 4-;< h4^->-3-;>«^;l/X^b 

h:^^->x^^y*i^) . ^Npy^^x^by m 

7i\t^U)\^X=f-lyy. i/i'P;l/Xf-Uy, hUi'P-'l'X 
f-UX xh5^'P;l/Xf-U'X -^y^^p;i/7.^u 
X I/pAX^U-X i/VPAX^U-y. 3-KXf-U 40 
X 7;l/;i-;l/Xf-U>. h 'J 7;l/:i-;bx^l/y. z-f 
pA-4- hU7;l/:t;I/;){f-;l/Xf-U'y, 4-7;l/;i-;l/ 
-3-hy7;i/:t;l/;<^yi'X^u>'*^) . tHP+'> 

X^Uy (mtf 4-11 KP^^i/Xf-l^y. 3-tFP 
^^v'X^by. 2-b KP4r->X^Uy. 4-fcFP* 
->-3-p<^;bXf-by, 4-tKP*S'-3. 
^f-;PX^IxX 4-bKP+>'-3-^ h+v'X^^ 
X 4-l::KP+y-3- (2-t KP+v^^yv?;!/) 

x^uy^&i:) . ;d;i'4-x+i/x^l'y ; 

[0 0 3 9] ^7Phy»XXx;l/5i. fPUtf^PhyS! 50 
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7;b+;v (m{f^'Phyi?:^^^K iJ'PhyK^+>' 
;k i7ij-tuy^r/^Dh;?.-h*f) ;-r^pyK>^ 

t±7-7-;i/^cD>'7;l/+;l'XXx;l/3S -y^f-;!/ 
vui^-h, v/*7'^;l/7vlx-h*^) Xli^yTiV^ 
;l/XXx^l/S : 

[0 0 4 0] 7^'U7l/K, ^^^U;HI. ^PhVi?. 
h'J;k ^^f^UPxhU;W vWPxhU;b^A^^ 

^<Dffi, -isic (I) «rcfi (II) T^N^nsaitj 

[0 0 4 1] ?e>Ji:N-irx;l/:^;WV/-;l/fe|f?g^S1S 
y-;l/{i2 4 8 nmtDiS5)ttWLT;St/''^;l/®i7t^lSt 
iCCiX^nm-^t^tZ 4 8 n m(^Sfi)t<DSI*ail*< 

[0 0 4 2] ±tet^)fte®^ry7-©^^^{k^ti^co^ 

W«i:LT«. ±^t)5gL*{jifC?*UT5 0-9 8*;!/ 
%*W*L<> J:?)»SU<tt7 0~9 5^-;b%-?fe 

[0 0 4 3] *^H^ti3V^T{i. 1S^?{1:^?«34'£OH:x 
;l/7;l/3-7K^)l^t)jgb!g|3g*tt<D-¥-(Dk Kp+v'^I/S 
<D'>*< i:fe-Wc, ^'P*7*7*^llSt/cSii^W 
1-5*^ if S L< {il«4)-?{t^ti(f «^)ii KP4^s/;bSo 
^T*^^ p*7 :t 7*<]i^ L/-cSji^=&^ c i: T'fe 
5o *^^tc:tett5iS;4^?{t^tftClfx;l/7;I/ 

^•<^iii^^{k^1^ft'<oex;l/7;l/3-;l/ (i^DiSLmfi 
i:tT) OD^WStLTtt. ^litJjIU*{fi[t5*LT3 
~3 0^;l/%*^jif$t<. J;»J»SL<tt5~l 0^;!/ 

[0 0 4 4] ±fe<Dii5)'?{b^i^©^?«(i. <^ffl-r5 
ii*)m^t)\ m.m^i^tLx 100 0-100000 

0. »f L<ti2000-300000*^»$L<. Z 
e)ti:ii?$L/<tt3000~2 0 00 007?fe5o 

i^X hgtJJJC^feil^Sjb'ffi^-r ^ C t < , b'>*X h 
j^^-ym^^mi!b^ctti^m\ ^<D^pt7 *7{i 

<DaSI**ES<% S^ii;5^?fcfilfx;V7;!/3-;l/#fii 



11 

[0 0 4 5] ±si(Dm^^it^mm^ii:k(D^^rj:y5 
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Co 0 4 6] jKU lf::i;1^7;l/n-;l/a55l^{i.-i^i; 



[=1 



1^. 



Hfb^fe i. ^ n €■ 7 * 7 ^^^-r 5 {figixxr ;l/ 
{b-&i^k:J:5xx-r;HI:, ^'Dt7:i-7*^wr57;l/ 10 



* 

H H H 

! ! \ . I 



Sf$L<{i3 0~l 0 0%> ?e.fc^i?$L<{i5 0 
-9 7%. ^43?e.tCi!?$L<ti7 0~9 5%T'«^o 

[0 0 4 7] i;rfK^mn<DmvtM^^it-^(DMwm 

[0 0 4 8] 

[lb 8] 



H 



-O-CHz-C-V -f CHj-C-V 



OH' 



■^CHz-C-^ 

OCOCHg 



(1) 



n n n n 

-/cH2-(>--CH2-cA--ACH2-C--V- f-CHa-C-)- (2) 
\ 6^ f ^ OH' OCOCH3 



CH 



H H 



I 



H 

t 



fcH2-c^ (3) 

OCOCHa 



0=C-C-COCH3 
II 

CH 



H 

OH^ 



H 

I 



{-CHa-p^ ( 4 ) 

OCCX^Ha 



H 

o=c- 



OH 



-tt 



H 

CHa-C-y 
OH^ 



C-COCH3 

a 

CH 

bo 



^CHa-C-} ( 5 ) 



OCOCH3 



[0 0 4 9] 



[{b9] 



(8) #g8¥l 0-2 2 1 8 5 5 

13 14 
H H H H CHs 

^ O ^ ^ OH^ OCOCH3 COzCHzCHgOH 

(6) 



H H H H CH3 

V 6 ^ ^ OH' OCOCH3 C02C^40C2H40H 

CO 

H H y H 

V 6 ^ oh' OCOCH3 ... 

OH 



to 



H Ki H CH. H 

V 6 ^ OH' OCOCHa COaCHjCHiOH CONHCHjOH 



6 

OH 



H H H H H 

-fCHa-C-tf^-^-t f'^"^-?-)- fcH,-C-| fcHa-C-)- 
V O / \ oh' OCOCHs CONHCHjOCH, 

0=C-C-COCHa 

(10) 



bo 



[0 0 5 0] [{kio] 



(9) 



15 

H H H 

I \ \ . i 



10-221855 
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I 7 \ 



oco 



OH^ OObCHg CONHCH^H 

(11) 



H 
I 



H 

I 



H 
I 



H 
I 



H 

I 



CO 



OCOCH3 C0NHCH2PCHa 

(12) 



H 



OH 



1 

o=c 



H Ch^ 
fcH.-C-| fCH2-C^ 

OCOCH3 COjCHa-CH-CHj 

O 



to 



(13) 



I T 

-fCH,-C^-fCH2-C-y fCH.-C-)- fcH,-c4- 



■ I \ 
J ' ^ 

0«C-CTCOCHa 

II 

CH 



OCOCHg 



CONHCH^^Ha 
(14) 



CH3 



V i / \ OCOCH3 COzCHz 



O 

0=C-C-C0CH3 
CH 

bo 

[0 0 5 1] ±m<D^^^it^mi. ^^m(OEm± 
mmmm'i'. mn. sj^^^i ooaaasff^. 5o~ 
9 8 mm^. ii?*L<tt 70-95 mm^(ommx'^m 

[0052] ccD^o rj:^m±m^nmmit. ? 5. 40 
[0 0 5 3] ^^m(os.m±mtimm^mt. 

(A) *fcfi (B) ^mi^^hlS^X'^^o 



-CH-CHj 

o 



(15) 



n/c 7 X y $ 7 h -Mt^m^fc 

[0 0 5 4] (A) fiK^i-t#$n5^^n-;bS. 7;!/ 



[0 0 5 5] i:ne.<^;><^p-;i/S^w{t^tti^-rn 



(10) 



ti>—o(DmTm^trircyx.y-Mti 
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ttM<itO#ftTT'J^;l/V U y C t <fc O^f 

[0 0 5 6] $fc. 7;l/n4^>'>(^;i/S§W{b-&»J>( 
5^D-;l/S#Wfl:^!tei;gr7;l/rr-;l/ttiT'J^S?, mm. 5S 

f-p-;l/S#W{k^ti^i^S14Mii#ffiT7i/;l/^ d 'J 
[0 0 5 7] WT. i:n5<D±iBg^»*wrs{t^ 

1 ~ 5 <i*^7 i/ ^;Kb Lfcfk^iia $ tc \t^<OU 

^!|^^^fjbW6n5o ^*7:f-5y{L^tli:LTs ^J^ 
{^xh7P^f•a-;^^*7:^$y, x h+i/^t^;!/ 20 
^7i-^y. ■rh5^f-n-;I/^7:J-5y©l~3 



ii^l^. r ^+yxf■;^^7•:^5y, •rhv7>' 
o+S/p«f-;l/^''7-f 5^. xl-5^^P-;I/i'*7-:^5y 
<0 1 ~3{i<?);<f-P-;l/a*<7>'D4^i<'^^;HkLfcfk 

[0 0 5 8] if U VMt^^t LTli, m?H£ 

1; a •i' U -r h 5 p< ^ n ^ U n -J; 

'>U;l/tOp{^D-;^S(D 1 ~3{@*^7'>n^v';?{^;Hk 

[0 0 5 9] '>b7{k^iLT{i. mtfxh^pC^ 
D-;l/">U7. h+->^^;l/'>L/7. xh7;>< 

^p-yU'i' U7C0 1 ~3{i(D;<^D— h+v'p< 

f^;l/'i7b7*i:*W6n5o 
[0 0 6 0] *^0.StOg|fBi5±M«i|^fflfflfiE^*lt*ltS 
(A) fiSt^(7)^W«{i^HJg^J-ti:WLT2~5 0S* 40 

%. iif$L.<{±5~3 0a«%T-S5o 
[0 0 6 1] i^tc. *^W(0K*fR5ihMtJ)Sfflia^1^k: 

:feV^T. (B) ^»i:LT^W$n.5><^D-;l/». 7 

;l/3 p( 7 P + -> ?> tlfc'> 



^. 50 
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[0 0 6 2] (B) fiK^)-t#*nSp<^P-/I/S. 7iy 

u:3^i/^i^;imtrcli7)Va^->:^^)im<Dmt 1 

e. 7 X / -;H40 H«tO 2 fi. 4 fii*^-r'^ 

H-;Wk^!^. t KP+i>7yh7-t>'{b^{i. OH 
»©2{i*^*ff^(Dt,©AW*LV\ -ftlSii^S^xy 



[0 0 6 3] c:ne.©^^p-;bs^w{b^a7xy 

-;H40 HS^D 2 {4$/c{i 4 {ii*VJ<miH?T'fe§ 7 x / 
A. 7j<i?{b*'J7A. 7 ye -7. rh77;l'+ 

[0 0 6 4] #tSfb^^2;LT«7xy-;H40HS<D 



2 fiSfctt 4 fi*^*a^<7D7x y-;l/{t^ 



i-yh- 



;K \^\^u^iy7yV'y'ty{t-^m. m{f7xy- 
;k m-, p-^L^V^-;!/, 2, 3-*>'U'/— 

;W 2. 5-+->Uy-;K 3, 4-+>'by-;k 
3. 5-+>'b/-;l/. trX7xy-;l/-A^iffl!)trx 
7x/-;l/!S. 4. 4' -IfXb KP:^^S/tr7x::^;K 

T r i s p-PA (^^{k^ill (tt) m^u) . i-yv 
-;K >^t: KP+'>-t7^UX 2. 7-v?b:Ka+S/ 
7>'h7-by^*^^Sffl$ni.o 
[0 0 6 5] (B) ^^(D^Wmt LTtt. ^J^{f h U 
^^D-;i/7x/-;k (p< h+i^><^;l') 7x/ 
hU^f-P-;l/7xy-;l/<D 1 ~2{i(D;^^P— 

-;K hy><f-P— ^U-S-^'bv''— ;K01~2ii<!5p< 
h4^5/^5^;U{l:Lfc{b^> 2, 6-S/* 
^f-a-;l/- 4 -i' by— ;l/^(Di^^^p-;l/i7 by- 

;k xh-7;<^P— 7l/trX7xy— ;l'-A. 
+>';<^;l'ex7x/-;l/-A. -r h^;<^p-;l/ex 
7x/-;l/-A<D 1 ~3{@O^^P-;l/S*V h+i/^ 
^MtLfc\t^m. xh^^^P-;l/-4. 4* -tr;^ 
t KP+>/e7x:::;k x h5;»< h4^$/p<f-;l/- 4. 
4' -IfXt KP+'>lf7x:^;k TrisP-PA(0 
'N+<J-:><^P— ^bf*, T r i s P-P A©'N+-9-;?{ h + 
Tr i s P- P A(^)'\+-9-;>«^P-;K!{coi) 
1 ~5{i®;><^p-;l/SA^;^ h ^;HkUfcffc^ 



(11) 

19 

1, Ka+i>^^/l^-2. 7-->*t: Kp4^->7 

-;l/»;g:-giJX«^SI57 a 4^ ^;Hb bfcfl:^ 

[0 0 6 6] cn^(Dit^<0'p-Vttf1^Lh^(DI,thV 

V— ;K -f hv^5=-D— ;l/eX7xy-;l/A, Tr i s 10 
p-PA («) m&) ©'N+it^^n- 

;l/ S « •?• n 6 CD ^ ^ a 7 :3 * ;< ^ybS, 

^nfc7x/-;Wk^T'355o <:n€)<D (b) bK^© 

M%. jff^L<{i5~3 oaa%T-s5c 
[0 0 6 7] *%qg<7)SI*K±li*?i^mfiii1%ti:ti, 'i^S 

Lxitm^ii. fxmm^moy^wjtwm^ (cmchj 20 

Kg) m^MM (Wa^^ft^S^iS) tcIBIKomiS 
cOeSTt^J^W^il tA^T'tSo ^J^tfs C. I. Di 
sperse Yellow 1, 3, 4, 5. 7, 
8. 1 3. 2 3. 3 1, 4 9. 5 0. 5 1. 5 4. 6 
0. 6 4. 6 6. 6 8, 7 9. 8 2. 8 8. 9 0. 9 
3. 102. 114Slfl24. C. I.Disper 
se Orange 1, 5, 1 3. 2 5. 2 9. 3 
0. 3 1. 4 4. 5 7. 7 2Rt;73. C. I. Dis 
perse Red 1.5,7.13.17.19. 
4 3. 50, 5 4, 5 8. 6 5, 7 2, 7 3. 88. 1 30 
1 7. 1 3 7. 1 4 3. 1 99Rtf210. C. I. D 
isperse Violet 43, C. I. Dis 
perse Blue 96,C. I.Fluores 
cent Brightening Agent 11 
2. 135Rtfl63, C. I. Solvent Or 
enge 2St>*4 5, C. I. Solvent Re 
d 1. 3. 8, 2 3. 2 4. 2 5, 2 7Stf49, 
C. I. Pigment Green 10, C. I. 
Pigment Brown 2l|^jifiite:fflV>5t: t 

*^T'ti.o <&mnm^. s.m±mMnmf&<^i oo 40 
mmmcn l, 5 0 mm^mT. ji? * l < « 3 0 mm^ 

[0 0 6 8] mmmwM. itc s^^^wii^v^xh 
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"yy, 7Xzi;l/hUxh4^v'5/5y^(D7;l/3+>'i/^ 

ym. ^^^:^^)\^'yy'7'fy. n. n' -trx (hu 
;/^;l/5/Uy) <>U7, s?^^;l/hiJ>(^;l/$/'J;l/7^ 

-jVhO^tizii/^y. y-^^ppi/Ptfyl/hU^ h + 
S/i/^y, y-T5yyptf;bhUxhi|F->i/^^/, y 

-^u > h'^s/zfo tf;i/ h i; ^ h+v'S'^ ym<D~y^y 

V'-^K 2-;^;l/;^3:/h'^>X'f 
-;K 2-^;l/*7^h'<>'X^7y-;K 2-;<;l/*:/ 

^r/h-r^^y-;!/, )<)it)-:fh\^vs.i/ym(ommm 

m^l^-^, 1. 1— >V^;l/'J'b7, 1. 

0 0 mmmcn u mmo mm^ykm. t < « 5 
[0 0 6 9] ^^m(Ds.MW±mMnm^micii. x h 

yx-i/3y||(^)M^li1±^MtiR)±$-B:5fc4i)tc, ^ffi 

y t^'yx.^ Vyy^^^) ;l/X-x;l/. .1? U 5^ 
x^p>Xx7U;l/x—r;K jJ^'J^^-^^v-x^uy-b^ 
;l/X— r;K ^l^ U :t4F>'X^ L/^';^- U-f^l/X— r;l/^© 
ij< >J ^t+i'x^ U>7;l'4r;l<'X-x;i/5g, 4? y :t+i/x 
^l/yji-^'^;l/7xy-;i/x-x;l', ^U^+^yxf-U' 
yy x;l/7x/ -;l/X-x;l/^<D.1^ U :t4^>'X^ 7 
;l/4^;l/7 U ;Vx-x;l/S, jK'J ;j-+'>x^ uy • jKU :t 
+>'7'pfcfix:/7'p>yi'n>i^Uv-s, y^nf^^y^ry 

tyX'r7U-h, y;l/lfi5fy^:y;i-Ux-h, V;blf 
^:^hU;i-bx-h, y;Hf:Ji>'hiJXx7b-h^© 
y ;1/ e ^ yflgflSiExxx;!/^, y :^-4^ v^x^ by y 
tf^fy^y^-^b-h, ;Ky;t+>'X^b>y;l/if^fy 
ty/^yl/Sr-h, 4?y^4ii/xf-U'>'V;i/Vf:?y^y 
7.x7b-h, j}<y:t4^>'X^byy;Hf^y hy:tb 
x-h, 4<y:i-4rS/x^L/yy;i/tr^>hyxx7U'- 

hm<D:r-v^^i/x.^iyyv)i'\f:^ymmm:r.7.7')im 

m<Dy-:ty%!^mfSmk h^y^E F 3 0 1 , E 

F303. EF352 (mXmitm (.m M) , ^;?f7 
7y ^> F 1 7 1 , F 1 7 3 (;*:B*l'y+ («t) M) , 
7P5-KFC 4 3 0. FC4 3 1 (fiiiXy-xix 
(.m m) , 7-y-k**-KAG7 1 0, ^-yvys- 
38 2, SCIOI. SC102, SC103, SCI 

04. SC105, SC106 mm^ m) m) mo 
yym^nm^mL ^)ii}/'>u^-*)-y^.v7-KP 
3 4 1 (mmit^xm cm m) ^7^v;vm%^L< 

fi^?^y;l/KI^ («) M^3Ky7P-No. 7 5, N 

o. 9 5 mmnmmit^xm om m m^mif?>c 
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nmmmmwi^mii. ^^mcom^m^po^mm^ i o 
[0 0 7 0] ctiib<Dnmfsmiim'&TmbaLTi>^ 

-tray;I/:/'7-bx— v'xf-uy^^u ^-;^^•/;^f■ 
;^x— x;K v'x^uy^^'ijn— ;l/^yx^;l/X— 7" 

ypkrU'y^'Jn-;byPtr;!/X-x;!/7-trx-h. h 

v'^a'\+-9-y>, 2-t KD:^^>':/Dtr^>'g 

x^;K Kn:^^>/-2-^f-;l/yptr:t>^ex^ 
;K xhv'+pg^x^^;!/, t KD+fyi^g?x^;K 2- 

:^Ptf:i-yKp{^;K 3-p{ ^+i/yPtf:^->i?xf- 
;k 3-xh:^^i/yptf;4-yg?x^;K S-xh^^v^:/' 
ptf:tyi?^?;K tf;HfyK^^;K tf;l/eyKxf- 
;k i^ifx^;!/, ifijy^;!/, ?L^^g^;l/, ?Li?x^;l/ 

x(i2at(±©ffl*^t)-a-T-^ffl?ni)o MIC. N-^ 

^;I/4-x;l/A75 h\ N, N->';p<f•;^4-^;^A75 K. N 
-/^yl/7-bh7^ N. N->?p«^;l/7-bh75 

y i;;l/x^;|/X-x;l/^(7)iSr^,^^^j;g:?g^ LTiiffl-r 30 

yptfUy^*Un-;l/;)<g^;l/X-x;l/7-trr-l-. 
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